Intramyocardial injection of low-dose basic fibroblast growth factor or vascular endothelial growth factor induces angiogenesis in the infarcted rabbit myocardium.
Myocardial angiogenesis after the systemic administration of basic fibroblast growth factor or vascular endothelial growth factor at high therapeutic doses has been implicated in the occurrence of side effects that may undermine their safety. The aim of this study was to investigate the angiogenic effects of the intramyocardial administration of recombinant human basic fibroblast growth factor or vascular endothelial growth factor protein, at low doses, in the infarcted rabbit myocardium. Twenty-five New Zealand White rabbits were divided into five groups (n=5) and subjected to coronary artery ligation after lateral thoracotomy, inducing acute myocardial infarction. Five minutes later, the following substances were injected intramyocardially into the infarcted area: (a) normal saline (controls); (b) 6.25 or 12.5 mug of recombinant human basic fibroblast growth factor protein (basic fibroblast growth factor-1 group or basic fibroblast growth factor-2 group); or (c) 5 or 10 microg of recombinant human vascular endothelial growth factor 165 protein (vascular endothelial growth factor-1 group or vascular endothelial growth factor-2 group). On the 21st postoperative day, the animals were euthanized, and their hearts were subjected to histopathological examination and immunohistochemical assessment of vascular density in the infarcted area. The alkaline phosphatase anti-alkaline phosphatase procedure and the primary monoclonal antibody JC70 were used. Histopathological examination confirmed the induction of myocardial infarction. Vascular density was significantly increased (P<.004) in all treatment groups (in mean+/-S.E. vessels/x 200 optical field: basic fibroblast growth factor-1: 85.8+/-10.9; basic fibroblast growth factor-2: 76.6+/-3.7; vascular endothelial growth factor-1: 73.4+/-3.2; vascular endothelial growth factor-2: 89.5+/-5.2) compared to that in controls (58.9+/-4.9 vessels/x 200 optical field). Vascular density in the vascular endothelial growth factor-2 group was significantly higher than that in the vascular endothelial growth factor-1 group (P<.001). Low doses of recombinant human basic fibroblast growth factor or vascular endothelial growth factor protein, when administered intramyocardially, stimulate angiogenesis in the infarcted myocardium.